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Sinske Hattori* and Obchant Thaithong** : A Frullania 
collection made by Dr. T. Tuyama in Laos 
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In 1957-58 Dr. T. Tuyama, Professor Emeritus of Ochanomizu University, 
collected plants around and NE of Phongsavanh (N of Xieng Khouang) in 
Laos, from which the bryophytes were sent to us. Following is an alphabet¬ 
ical list of the Frullania species recognized in the 14 specimens collected by 
him. We found 10 species of Frullania, from which 2 species are here 
described as new. Most of the other 8 species have not been reported 
previously from Laos. 

1) Frullania (Trachycolea j ericoides (Nees) Mont. 

Summit of Phon San (2218 m), ca. 30 km NEN of Phongsavanh, Dec. 31, 
1957, no. 1 (on bark of tree with F. ornithocephala, F. wallichiana) , no. 2 (on 
bark of tree with F. wallichiana) , no. 3 (on bark of tree) ; ca. 20 km NE of 
Phongsavanh, ca. 1000 m, Jan. 3, 1958, no. 8 (on branches of tree with F. 
gracilis, F. tuyamae), no. 10 (on branches of tree with F. tuyamae ), no. ll 
(on bark of tree with F. gracilis, F. sackawana ). 

Distr.: Widely distributed in warm to tropical regions of the world. 

2) F. (. Frullania ) evoluta Mitt. var. tagawana Hatt. & Thaith. 

Ban Phu Phao, ca. 25 km NE of Phongsavanh, ca. 1500 m, Jan. 2, 1958, 
no. 4 (on bark of tree; +F. meyeniana, F. ornithocephala, F. subvalida, F. 
warnckeana). 

Distr. : India, Thailand (var. evoluta known only in India). 

3) F. ( Frullania) gracilis (Reinw. et al.) Dum. 

Ca. 20 km NE of Phongsavanh, ca. 1000 m, Jan. 3, 1958, nos. 6 & 7 (both 
on bark of trees; +F. subvalida ), no. 9 (on bark of tree; +F. ericoides, F. 
tuyamae), no. 11 (on bark of tree; +F. ericoides, F. sackawana). 

Distr. : Tropical regions of Asia. 

* Hattori Botanical Laboratory, 3888 Obi-Honmachi, Nichinan-shi, Miyazaki-ken 889-25. 

** Department of Botany, Chulalongkorn University, Bangkok, Thailand. 
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4) F. ( Frullania) meyeniana Lindenb. 

Ban Phu Phao, ca. 25 km NE of Phongsavanh, ca. 1500 m, Jan. 2, 1958, 
no. 4 (on bark of tree; +F. evoluta var. tag aw ana, F. ornithocephala, F. sub- 
valida, F. warnckeana ). 

Distr.: Widely distributed in subtropical to tropical Asia, and Hawaii 
and other Pacific Islands. 

5) F. ( Trachycolea ) ornithocephala (Reinw. et al.) Nees. 

Summit of Phou San, ca. 30 km NEN of Phongsavanh, Dec. 31, 1957, no. 
1 (on bark of tree; +F. ericoides, F. wallichiana) ; Ban Phu Phao, ca. 25km 
NE of Phongsavanh, ca. 1500m, Jan. 2, 1958, no. 4 (on bark of tree; +F. 
evoluta var. tagawana, F. meyeniana, F. subvalida, F. warnckeana ) ; around 
the farm of Mr. Hase, ca. 20 km NE of Phongsavanh, ca. 1000 m, Jan. 3, 
1958, no. 13 (on branch of tree). 

Distr. : Tropical Asia. 

6) F. ( Homotropantha ) sackawana Steph. 

Around the farm of Mr. Hase, ca. 20 km NE of Phongsavanh, ca. 1000 m, 
Jan. 3, 1958, no. 11 (on bark of tree; +F. ericoides, F. gracilis, F. subvalida). 
Distr. : Japan, Thailand. 

7) F. ( Trachycolea) subvalida Hatt. & Thaith., sp. nov. Fig. 1. 

A Frullania valida Steph., species japonica et simillima, differt lobis foliorum 
late obovatis vel fere orbiculatis, dorsale propaguliferis, saepe latioribus quam 
longioribus, lobulis majoribus, ampliatis ad apicem, stylis multo majoribus, 
saepe foliaceis, amphigastriis± majoribus, late obovatis vel fere orbiculatis. 

Plants medium-sized, brown to reddish-brown in herbaria, in patches on 
bark of trees; stems 2.5-3.5 cm long, 0.13-0.15 mm in diameter, ca. 1.6 mm 
wide with leaves, irregularly pinnately branched, branches obliquely spread¬ 
ing. Lobes of stem-leaves densely imbricate, ± obliquely spreading, dorsally 
extending the stem-width beyond the farther edge of stem, concave with 
incurved apex, when flat widely obovate or nearly orbicular, ca. 1 mm long, 
1-1.2 mm wide, apex rounded, dorsal base strongly appendiculate, appendages 
ligulate, incurved; cavities of marginal cells quadrate or nearly so, ca. 15 
xl5 p, of median cells 25-30 x 15 p, of basal cells 35-50 x 15-25 p, walls of 
marginal cells equally thickened, of median cells thick with large trigones 
and intermediate thickenings, of basal cells with strongly bulging, confluent 
trigones so that nearly trabeculate; leaf-lobules large, widely galeate, usually 
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Fig. 1. Frullania subvalida Hatt. & Thaith. a. Portion of stem, ventral view, x21. b. 2 
stem-leaves, x21. c. 2 lobules of stem-leaves with styli, x49. d. Stem-underleaf, x21. 
e-g. Cells of lobe of stem-leaf, e from margin, / from middle, g from base, all x417. 
Drawn from type by 0. Thaithong. 

inclined downward at angles of 45° or more, more or less gibbous toward 
the edge where beak is not well differentiated, curving inward and obtuse, 
apex widely rounded, mouth subtruncate to sinuose; styli comparatively large, 
filiform to foliaceous, ca. 20-celled, Stem-underleaves loosely imbricate, ca. 
3.5 times as wide as the stem, nearly flat, with slightly recurved lower 
lateral margins, widely obovate to more or less orbicular, ca. 0.55 mm long, 
0.6 mm wide, narrowed toward non-appendaged base, 1/7-1/6-bifid, sinus 
obtuse, lobes triangular, acute to obtuse, insertion subtransverse, rhizoid- 
initial area at middle, usually convex, rhizoids hyaline, in short bundles. 
Propagules often seen on the dorsal surface of leaf-lobes. 

Ban Phu Phao, ca. 25 km NE of Phongsavanh, ca. 1500 m, Jan. 2, 1958, 
no. 4 (on bark of tree; +F. evoluta var. tagawana , F. meyeniana, F. ornitho- 
■cephala, F. warnckeana ) ; 2 km E of Mr. Hase’s farm, ca. 20 km NE of 
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Phongsavanh, ca. 1000 m, Jan. 3, 1958, no. 6, no. 7—Holotype in NICH (both 
on bark of trees ; +F. gracilis ) ; around the farm of Mr. Hase, ca. 20 km NE of 
Phongsavanh, Jan. 3, 1958, no. 11 (on bark of tree; +F. ericoides, F. gracilis, 
F. sackawana). 

Distr. : Endemic. 

This new species resembles the Japanese Frullania valida Steph. However, 
the latter has usually ovate-oblong leaf-lobes without dorsal propagules, 
smaller leaf-lobules with a narrower distal portion where the beak is well- 
developed, much smaller, filiform styli, and more or less narrower, obovate- 
obcuneate underleaves. Unfortunately no gynoecium is found in this new 
species, so that the actual relation of this species to F. valida is not very clear. 
8) Frullania (Tr achy col ea) tuyamae Hatt. & Thaith., sp. nov. Fig. 2. 

A Frullania ericoide (Nees) Mont, differt lobis foliorum antice haud 
recurvis, abundanter propaguliferis, propagulis e cellulis marginalibus origi- 
natis, elongatis, saepicule ramosis, lobulis foliorum haud variabilibus, con- 
stante campanulatis, longioribus quam latioribus. 

Plants small, reddish-brown in herbaria, creeping on bark of trees; stem 
2-3 cm long, 1.3-1.5 mm wide with leaves, 0.1-0.12 mm in diam., bipinnately 
branched; branches obliquely spreading. Lobes of stem-leaves obliquely 
squarrosely spreading, ± concave or nearly flat, not recurved dorsally, ovate 
to orbicular, 0.5-0.6 mm long and wide, extending as wide as the stem-width 
beyond the farther edge of stem, dorsal margin arched toward the rounded- 
appendaged base, apex obtuse to rounded, usually with abundant marginal 
propagules ; cavities of marginal cells (many of which are ocellu.s-like) 10-15 y 
long and wide, pale yellow to pale brown, walls brown and thin, cavities of 
middle cells 23-43 y long and 10-15 y wide, pale yellow to brown, walls thin, 
± sinuate with subnodulose trigones and often also with intermediate 
thickenings, brown, cavities of basal cells 23-45 y long and 20-35 y wide, 
pale yellow to reddish-brown, walls thin, with nodulose and often confluent 
trigones, pale yellow; leaf-lobules comparatively large, campanulate, 0.3-0.35 
mm long, 0.25-0.3 mm wide, equally inflated, mouth truncate; styli filiform, 
5-7 cells long, 1-2 cells wide at base. Stem-underleaves flat, appressed to 
stem, distant, 3-4 times as wide as the stem, obovate, 0.3-0.35 mm long, 
0.4-0.45 mm wide, 1/3-bilobedj lobes triangular, obtuse to subacute, with blunt 
lateral tooth, sinus often wide, obtuse to acute, rhizoid-initial area almost at 
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Fig. 2. Frullania tuyamae Hatt. & Thaith. a-b. Portions of stem, a ventral view, b dorsal 
v., x21. c-e. Stem-leaves flattened, c x21, d-e x42. /. Stylus, xl28. g-i. Stem-under¬ 
leaves flattened, x42. j-l. Cells of lobe of stem-leaf, j from margin, dotted cells are 
ocellus-like cells which develop into propagules, x210, k from middle, l from base, 
both x417. Drawn from type by 0. Thaithong. 

center of underleaf, rhizoids brown, in a long bundle. Many marginal 
propagules of leaf-lobes grow to be an irregular bar and often branch when 
still attached. Many colored and ocellus-like marginal cells divide to initiate 
propagules. 

Ban Phu Phao, ca. 25 km NE of Phongsavanh, ca. 1500 m, Jan. 2, 1958, 
no. 4 (on bark of tree with F. evoluta var. tagawana, F. meyeniana, F. 
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ornithocephala , F. warnckeana), 2 km E of Mr. Hase’s farm, ca. 20 km NE of 
Phongsavanh, ca. 1000 m, Jan. 3, 1958, no. 5 (on bark of tree), no. 8 (on 
branches of tree; +F. ericoides, F. gracilis ), no. 10—Holotype in NICH (on 
branches of tree; +F. ericoides) ; around the farm of Mr. Hase, Jan. 3, 1958, 
nos. 12 & 14 (both on bark of trees). 

Distr. : Endemic. 

This new species, which was named for the collector, Prof. T. Tuyama, 
seems to be closely related to Frullania ericoides (Nees) Mont. However, in 
this new species the leaf-lobes are never recurved dorsally and have abun¬ 
dant marginal propagules elongating to be an irregular bar which often 
branches even when still attached; the leaf-lobules are not variable in size 
and shape (constantly long-campanulate), longer than wide. In contrast, in 
F. ericoides the leaf-lobes are usually more or less strongly recurved dorsally 
and lack such marginal propagules, and the leaf-lobules are variable in shape 
(wider than long) and size even on the same shoot. 

9) F. ( Chonanthelia) wallichiana Mitt. 

Summit of Phon San (2218 m), ca. 30 km NEN of Phongsavanh, Dec. 31, 
1957, no. 1 (on bark of tree; +F. ericoides, F. ornithocephala), no. 2 (on bark 
of tree; +F. ericoides). 

Distr. : Tropical Asia. 

10) F. (Frullania) warnckeana Hatt. 

Ban Phu Phao, ca. 25 km NE of Phongsavanh, 1500 m, Jan. 2, 1958, no. 4 
(on bark of tree; +F. evoluta var. tagawana, F. meyeniana, F. ornithocephala, 
F. subvalida ). 

Distr. : Thailand. 
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